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IN THE CLAIMS 

Pursuant to 37 C.F.R. §1.121 (c) (1 ) (i), please amend claims 1 , 3-8 and 28- 
30 as follows. 



1 . (Amended) A method of inhibiting at least one intracellular or membrane- 
associated PTPase that has aspartic acid (Asp) in position 48.jjsing the 
numbering for PTP1 B, the method comprising exposingdhe PTPase\to an 



inhibitor compound which fits spatially into the active site and the vicinity 



thereof, said compound comprising the following features and moieties: 

I. a phosphate isostere which forms a salt bridge to(fhe guanidinium 
group of arginine 221^and a hydrogen bond with a hydrogen atom 
donated by the backbone amide nitrogens of arginine 221 and 
glycine 220 such that the distance between the centroid of the 
phosphate isostere group and (I) the centroid of said guanidinium 
group ranges from 3.50-4.20 A, (II) said arginine 221 backbone amide 
nitrogen ranges from 3.5-4.2 A, and (III) said glycine 220 backbone 
amide nitrogen ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 
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wherein said acid or said isostere group forms a salt bridge to the 
side chain amino group of lysine 120 wherein the distance between 
the centroid of said carboxylic acid or carboxylic acid isostere and 



the side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; 
and 

III. a hydrophobic group, that interacts with the aromatic ring of tyrosine' 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; 

and at least one of features IV through V: 
iv. a hydrophobic group that interacts with the aromatic ring of 

phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; and 
V. a hydrophobic group that interacts with the imidazole ring of histidine 
1 82 such thaMhe distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 1 82 
. ranges from 4.4-6.5 A; and 
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one or more of the following features VI-XXXVII: 

VI. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of 
said side chain carboxylic acid group of aspartic acid 48, ranges from 

3.4- 4.1 A; and 

VII. two oxygen atoms which form hydrogen bonds via a water molecule 
to the side chain carboxylic acid group of aspartic acid 48 such that 
the distance between each of the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the distance between said two oxygen atoms ranges from 

2.5- 3.0 A; and 

VIII. a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the methylene groups of 
said tyrosine 46 ranges from 4.4-5.1 A; ' 

IX. a hydrophilic group that forms a hydrogen bond or forms a salt 
bridge with aspartic acid 181 such that the distance between the 

' centroid of said hydrophilic group and the centroid of the carboxylic 
acid of said aspartic acid 181 ranges from 4.4-5, 1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 is 4.7-5.2 A and the centroid of 

Serial NoT 09/659,622 

Response to Species Election Requirement 
and Preliminary Amendment 



Docket No. 0776/1 H462US1 
Page 4 



the methylene side chain atoms of said arginine 47 ranges from 4.5- 
5.5 A; 

XI. a hydrophilic group that forms a hydrogen bond with the one or 
more hydrogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 
3.5 A; 

XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of 

arginine 47 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group , of said arginine 47 is 2 ranges from. 7- 
4.0 A; v 

XIII. a . hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of aspartic acid 48 
such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV. a hydrophilic group that interacts with the backbone amide 
carbonyl group of asparagine 44 such that the distance between the 
centroid of said hydrophilic group and the amide carbonyl group of 
said asparagine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 
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XVI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that reaches a proximity interacts with the side 
chain methylene groups of arginine 45 such that the distance 
.between the centroid of said hydrophilic group and the centroid of 
the methylene groups of said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the 

distance between the centroid of said hydrophilic group and the 
amide carbonyl group of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 
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XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; . 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 1 8 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 19 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said leucine 1 19 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
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arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 2.7-4.0 A; ■ < - 



XXVIII. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance, between the centroid 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
' hydrogen atoms donated by the guanidinium group of arginine 24 

such that the distance between the centroid of said hydrophilic 
J group and the centroid of the guanidinium group of said arginine 24^ 
ranges from 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bridge with the guanidinium . 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 
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XXXIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyi group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
backbone amide carbonyi group of said aspartic acid 48 ranges 

. from 2.7-3.5 A; 

XXXIV. a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; , 

XXXVI. a hydrophobic group that interacts with phenylalanine 52 such . 
thatthe distance between the centroid of said hydrophobic group 
and the centroid of the aromatic group of said phenylalanine 52 
ranges from 4.1-9.1 A; or 

XXXVII. a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that the distance between the centroid of said hydrophobic group 
and (i) the centroid of the side chain of said methionine 258 ranges 
from 4.1-7.2 A, (ii) the centroid of said glycine 259 ranges from 4.7-7.7 
A, and (iii) the centroid of the side chain of said phenylalanine 52 
ranges from 4.1-9.1 A. • 
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3. (Amended) A method of inhibiting at least one PTPase selected from the 



into the active site of said PTPase and the vicinity therof , said compound 
comprising the following features and moieties: 

I. a phosphate isostere which forms ,a salt bridge to the guanidinium 



by the backbone amide nitrogens of arginine 221 and glycine 220 
such that the distance between the centroid of the phosphate 
isostere group and (I) the centroid of said guanidinium group ranges 
from 3.50-4.20 A, (II) said arginine 221 backbone amide nitrogen 
ranges from 3.5-4.2 A, and (III) said glycine 220 backbone amide 
nitrogen ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 



groupSconsisting of PTP1 B, TC-PTP andother PTPaseJhat are structurally similar 
to PTP1 B comprising exposing said PTPase to a compound that fits spatially 




group of arginine 221 and interacts with a hydrogen atom donated 
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wherein said acid or acid isostere group forms a salt bridge to the 
side chain amino group of lysine 120 such that the distance between 
the centroid of said carboxylic acid or carboxylic acid isostere and 
the side chain nitrogen atom of said lysine 120 ranges from 3.4-4.1 A; 
and 

III; a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and one or more of the following features IV and V: 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; and/or 

V. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 such that the distance between the centroid of said 
hydrophobic group and the centroid of the aromatic ring of said 
histidine 182 ranges from 4.4-6.5 A; and 

one or more of the following features VI through XXXVII: 

VI. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of 
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said side chain carboxylic acid group of aspartic acid 48 ranges from 
3.4-4.1 A; and 



VII. two oxygen atoms which form hydrogen bonds via a water molecule 
to the sid£ chain carboxylic acid group of aspartic acid 48 such that 
the distance between each of the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the distance between said two oxygen atoms ranges from 
2.5-3.0 A; and 

VIII. a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the methylene groups 
of said tyrosine 46 ranges from 4.4-5.1 A; 

IX. a hydrophilic group that forms a salt bridge with aspartic acid 181 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the carboxylic acid of said aspartic acid 
181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 ranges from 4.7-5.2 A and the 
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centroid of the methylene side chain atoms of said arginine 47 
ranges from 4.5-5.5 A; 

XI. a hydrophilic group that forms a hydrogen bond with the one or 
more hydrogen atoms donated by the guanidihium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 
3.5 A; 

XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 such 
that the distance between the centroid of said hydrophilic group 
and the amide nitrogen group of said arginine 47 ranges from 2.7-4.0 
A; 

XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of aspartic acid 48 
such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the backbone 
•amide carbonyl group of asparagine 44 such that the distance 

between the centroid of said hydrophilic group and the amide 
carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; 
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XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the distance between 
the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
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centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 



XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIil.a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 19 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said leucine 1 1 9 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 suchthat the distance between the centroid of said 
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hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 

I o 

arginine 254 ranges from 2.7-4.0 A; 

XXVIII. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of 

. said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid of said hydrophilic 
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group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group 
of said arginine 24 ranges from 2.7-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XXXIII. a hydrophilic group that .forms a hydrogen bond with the backbone 
amide carbonyl group of aspartic acid 48 such that the distance 
between the centroid of said hydrophilic group and the backbone 
amide carbonyl group of said aspartic acid 48 ranges from 2 J-3.5 A; 

XXXIV. a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid ,of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259. ranges from 
4.5-6.2 A; 
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XXXVI. a hydrophobic group that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and 
the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 

XXXVII. a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that the distance between the centroid of said hydrophobic group 
and the centroid of the side chain of said methionine 258 ranges 
from 4.1-7.2 A, the centroid of said glycine 259 ranges from 4.7-7.7 A, 
and the centroid of the side chain of said phenylalanine 52 ranges 
from 4.1-9.1 A. 

4. (Amended) A method of inhibiting at least one PTPase selected from the 
group consisting of PTP1 B, TC-PTP and other PTPase that are structurally 
similar to PTP1B comprising exposing said PTPase to a compound that fits 
spatially into the active site of said PTPase and the. vicinity thereof, said 
compound comprising the following features and moieties: 

I. an oxalylamide which forms a salt bridge to the guanidinium group 
of arginine 221 and forms a hydrogen bond with a hydrogen atom 
donated by the amide nitrogens of arginine 221 and glycine 220 such 
that the distance between the centroid of the carboxylic acid group 
of said oxalylamide group and (I) the centroid of said guanidinium 
group ranges from 3.50-4.20 A, (II) said arginine 221 amide nitrogen 
ranges from 3.5-4.2 A and the distance between the amide carbonyl 
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group'of said oxalylamide group and the said glycine 220 amide 
nitrogen ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) carboxylic acid isostere group 
selected from the following 5-membered heterocycles 
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wherein said acid or said isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; and 

a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and 

at least one of the following features IV and V: 
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IV. a hydrophobic group that interacts with the aromatic ring of . 
phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; and/or 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 1 82 
ranges from 4.4-6.5 A; and 

at least one of the following features VI through XXXVII: 

VI. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of 
said side chain carboxylic acid group of aspartic acid 48 ranges from 

3.4- 4.1 A; and 

VII. two oxygen atoms which forms hydrogen bonds via a water 
molecule to the side chain carboxylic acid group of aspartic acid 48 
such that the distance between the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the distance between said two oxygen atoms ranges from 

2.5- 3.0 A; and 
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VIII. a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 

- said hydrophobic group and the centroid of the methylene groups 
. of said tyrosine 46 ranges from 4.4-5.1 A; 

A ' — 

IX. a hydrophilic group that forms a hydrogen bond with aspartic acid 
181 such that the distance between the centroid of said hydrophilic 
group and the centroid of the carboxylic acid of said aspartic acid 
181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 ranges from 4.7-5.2 A and the 
centroid of the methylene side chain atoms of said arginine 47 
ranges from 4.5-5.5 A; . 

XI. a hydrophilic group that forms a hydrogen bond with the one or 
more hydrogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 
3.5 A; 
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XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 such 
that the distance between the centroid of said hydrophilic group 
and the amide nitrogen group of said arginine 47 ranges from 2.7-4.0 

o 

A; 

XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of aspartic acid 48 
such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of asparagine 44 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of. . 
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said hyclrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the distance between 
the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
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said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 19 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said leucine 1 19 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
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259 such that the distance between the centroid of said hydrophilic 

< 

group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 27-4.0 A; 

XXVII I. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 

. said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid * 

• of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 
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XXXI. a hyclrophilic group that forms a salt bridge with the guanidinium 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 27-4.0 A; 

XXXI La hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XXXIILa hydrophilic group that forms a hydrogen bond with the 

backbone amide carbonyl group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
backbone amide carbonyl group of said aspartic acid 48 ranges 
from 2.7-3.5 A; 

XXXIV. a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; 
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XXXVI. a hydrophobic group that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and 
the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 

XXXVII. a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that the distance between the centroid of said hydrophobic group 
and the centroid of the side chain of said methionine 258 ranges 
from 4.1-7.2 A/the centroid of said glycine 259 ranges from 4.7-7.7 A, 
and the centroid of the side chain of said phenylalanine 52 ranges 
from 4.1-9.1 A; 

5. (Amended) A method of inhibiting a PTPase selected from the group 
consisting of PTP1 B, TC-PTP and other PTPases4hat are structurally similar to 
PTP1 B comprising exposing said PTPase to a compound that fits spatially into 
the active site of said PTPase and the vicinity thereof, said compound 
comprising the following features and moieties: 

I. a phosphate isostere which forms a salt bridge to the guanidinium 
group of arginine 221 and interacts with a hydrogen atom donated 
by the backbone amide nitrogens of arginine 221 and glycine 220 
such that the distance between the centroid of the phosphate 
isostere group and (I) the centroid of said guanidinium group ranges 
from 3.50-4.20 A, (II) said arginine 221 backbone amide nitrogen 



Serial No. 09/659,622 Docket No, 0776/1 H462US1 

Response to Species Election Requirement Page 27 

and Preliminary Amendment 



7- 



ranges from 3.5-4.2 A, and (III) said glycine 220 backbone amide 
nitrogen ranges from 2.7-3.5 A; and 

I. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 

N' N N 0'V°H s'V 0H HN'V°H HN^'q 

n ^ •< Jas N'.- 

Ho 

N' N S=0 n'^OH s ' N ^OH n'^OH N' <^ SH 

J>=N J>=N f-0 )~0 

N -V 0H hnV° h ^V OH <\V OH <rV° 

>x > r . y r yr y{ 



HN' S , 



wherein said acid or said isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; and 

a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and x 

at lest one of the following features IV and V: 
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IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4 - 5.1 A; and/or 

v 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 is 4.4- 
6.5 A; and one or more of the following features VI-XXXVII 

VI. two oxygen atoms which form hydrogen bonds via a water molecule 
to the side chain carboxylic acid group of aspartic acid 48 such that 
the distance between each of the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the-distance between said two-oxygen atoms ranges from 
2.5-3.0 A; 

VII. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of 
said side chain carboxylic acid group of aspartic acid 48 is 3.4-4.1 A; 

VIII. a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 
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said hydrophobic group and the centroid of the methylene groups 
of said tyrosine 46 ranges from 4.4-5.1 A; 

IX. a hydrophilic group that forms a hydrogen bond with aspartic acid 
181 such that the distance between the centroid of said hydrophilic 
group and the centroid of the carboxylic acid of said aspartic acid 
181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 ranges from 4.7-5.2 A and the 
centroid of the methylene side chain atoms of said arginine 47 
ranges from 4.5-5.5 A; 

r 

XI. a hydrophilic group that forms a hydrogen bond with the one or 
more hydrogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 
3.5 A; 

XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 such 
that the distance between the centroid of said hydrophilic group 
and the amide nitrogen group of said arginine 47 ranges from 2.7-4.0 

o 

A; 
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XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of aspartic acid 48 
such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of asparagine 44 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 45 such that the distance between the centroid of 
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said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; , . 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the distance between 

1 the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen. bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
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said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 19 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said leucine 1 1 9 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A; 
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XXVII. a hyclrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 2.7-4.0 A; 

XXVIII. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; - 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24'ranges from 2.7-4.0 A; 
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XXXII.a hydrophobic group that interacts with the side chain methylene . 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
' said arginine 24 ranges from 4.4-5.1 A; 

XXXIIi.a hydrophilic group that forms a hydrogen bond with the 

backbone amide carbonyl group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
backbone amide carbonyl group of said aspartic acid 48 ranges 
from 27-3.5 A; 

XXXIV. a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; 

XXXVI. a hydrophobic group that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and 
the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 
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XXXVII.a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that the distance between the centroid of said hydrophobic group 
and the centroid of the side chain, of said methionine 258 ranges 
from 4,1-7.2 A, the centroid of said glycine 259 is AJ-7.7 A, and the 
centroid of the side chain of said phenylalanine 52 ranges from 4.1- 
9.1 A. 

6. (Amended) A method of inhibiting a PTPase selected from the group 
consisting of PTP1 B, TC-PTP and other PTPases that are structurally similar to 
PTP1B comprising exposing said PTPase to a compound that fits spatially into 
the active site of said PTPase and the vicinity thereof, said compound 
comprising the following features and moieties: 

I. an oxalylamide which forms a salt bridge to the guanidinium group 
of arginine 221 and interacts with a hydrogen atom donated by the 
amide nitrogens of arginine 221 and glycine 220 such that the 
distance between the centroid of the carboxylic acid group of said 
oxalylamide group and (I) the centroid of said guanidinium group 
ranges from 3.50-4.20 A, (II) said arginine 221 amide nitrogen ranges' 
from 3.5-4.2 A and the distance between the amide carbonyl group 
of said oxalylamide group and the said glycine 220 amide nitrogen 
ranges from 2.7-3.5 A; and 



2- 
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v. 



(a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 
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wherein said acid or said isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; and 

a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges- 
from 4.4-5.1 A; and at least one of the following features IV and V 



IV. a hydrophobic group that interacts with the aromatic ring of 

phenylalanine 182 such that the distance between the centroid of 
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said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; and 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 
ranges from 4.4-6.5 A; and bt least one of the following features VI 
through XXXVII: 

VI. two oxygen atoms which form hydrogen bonds via a water molecule 
to the side chain carboxylic acid group of aspartic acid 48 such that 

N the distance between each of the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the distance between said two oxygen atoms ranges from 
2.5-3.0 A; and 

VII. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid .48 such that the distance 
between the nitrogen atom of said amino group and the centroid of 
said side chain carboxylic acid group of aspartic acid 48 ranges from 
3.4-4.1 A; 

VIII. a hydrophobic group that interacts with the side chain 
methylene groups of tyrosine 46 such that the distance between the 
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centroid of said hydrophobic group and the centroid of the 
methylene groups of said tyrosine 46 ranges from 4.4-5.1 A; 

IX. a hydrophilic group that forms a hydrogen bond with aspartic acid 
181 such that the distance between the centroid of said hydrophilic 
group and the centroid of the carboxylic acid of said aspartic acid 

o - > 

181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 ranges from 4.7-5.2 A and the 
centroid of the methylene side chain atoms of said arginine 47 
ranges from 4.5-5.5 A; 

XI. a hydrophilic group that forms a hydrogen bond with the one or 
more hydrogen atoms donated by the guanidinium group of arginine 

^47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 
3.5 A; 

XII. a hydrophilic .group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 
such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said arginine 47 ranges from 
2.7-4.0 A; > ^ 
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XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of aspartic acid 
48 such that the distance between the centroid of said hydrophilic 
group and fhe amide nitrogen group of said aspartic acid 48 ranges 
from 27-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of asparagine 44 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side. chain methylene 
groups of arginine 45 such that the distance between the centroid of 
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said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the distance between 
the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 

XXL a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 



Serial No. 09/659,622 " . " " " ~ "Docket No. 0776/1 H462US1 

Response to Species Election Requirement Page 41 

and Preliminary Amendment 



/ 



said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
\ hydroxy group of serine 1 18 such that the distance between the 

i centroid of said hydrophilic group and the hydroxy group of said 

serine 1 1 8 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 19 such that the distance 
between the centroid of said hydrophilic group and the^amide 

carbonyl group of said leucine 1 1 9 ranges frorrr2. 7-4.0 A; 

( _ 

c XXV. a hydrophilic group that forms a hydrogen bond with the onp of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A;. 
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XXVII. a hydrophilic group that forms a hydrogen bond with one or more 

hydrogen atoms donated by the side chain guanidinium group of • 
> - v> 
arginine 254 such that the distance, between the centroid of said , 

hydrophilic group and the pentroid of the guanidinium group of said 

arginine 254 ranges from 27-4.0 A; 

XXVII I. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the- distance between the centroid 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that v forms a hydrogen bond with one or more 

i 

hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid. of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; ■> 

XXXI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 24 such that the distance between the 
centroid of said hydrophilic group and the centroid of the 
guanidinium group of said arginine 24 ranges from 2.7-4.0 A; 
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XXXII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the cehtroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 



XXXIII.a hydrophilic group that forms a hydrogen bond with the 

backbone amide carbonyl group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
; , ■ , backbone amide carbonyl group of said aspartic acid 48 ranges 

from 2.7-3.5 A; 

/ XXXI V.a hydrophobic group that interacts with the side chain atoms of 

2_ methionine 258 such that the distance between the centroid of said 

<U hydrophobic group and the centroid of the side chain of said 

£jC)^\^ 0 methionine 258 ranges from 4.5-6.2 A; 

■ ■ i, 

■ j .' 

XXXV. a hydrophobic ,group that interacts with glycine 259 such that the 
, distance between the centroid of said hydrophobic group and the 



centroid of the alpha-carbon atom of said glycine, 259 ranges from 
4.5-6.2 A; , 



XXXVI.a hydrophobic group that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and 
.the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 
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XXXVII.a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that the distance between the centroid of said hydrophobic group 
and the centroid of the side chain of said methionine 258 ranges 
from 4.1-7.2 A, the centroid of said glycine 259 ranges from 4.7-7.7 A, 
and the centroid of the side chain of said phenylalanine 52 ranges 
from 4.1-9.1 A. 



7. (Amended) A method of inhibiting,at least one PTPase selected fronrrthe 
group consisting oj Protein Tyrosine Phosphatase 1 B (PTP1 B) and/or T-Cell 
Protein Tyrosine Phosphatase which (TC-PTP) and/or other PTPases that are 



structurally similar to PTP1 B comprising exposing said PTPase to a compound 
that fits spatially into the active site of said PTPase and the vicinity thereof , 



I. a phosphate isostere which forms a salt bridge to the guanidinium 
group of arginine 221 and forms a hydrogen bond with a hydrogen . 
atom donated by the backbone amide nitrogens of arginine 221 and 
glycine 220 such that the distance between the. centroid of the 
phosphate isostere group and (I) the centroid of said guanidinium 
group ranges from 3.50-4.20 A, (II) said arginine 221 backbone amide 
nitrogen, ranges from 3.5-4.2 A, and (III) said glycine 220 backbone 
amide nitrogen ranges from 2.7-3.5 A; and 





j 



said compound comprising: 
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(a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 



- N ^OH S 'V OH HN'V 0 ^' HN 5S ' 



,0 



N N 



O 



h* y r r. >n' 



N- N -^o o'V OH , . ^V 0H n u'V 0H t;V SH 

y~6 )=ti /=n }-o /-o 

( H 

N -V 0H hn-V 0H <rV 0H (V 0H <rV° 

K > f° > s >K 



HN' S 0 



wherein said acid or isostere group forms a salt bridge to the side 
chain amino group of lysine 1 20 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said lysine 1 20 ranges from 3.4-4. 1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 

/ from 4.4-5.1 A; and at least one of the following features IV and V: 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the centroid of 

v said hydrophobic group and the centroid of the aromatic ring of said 

phenylalanine 182 ranges from 4.4-5.1 A; or 

_____ ) _ 
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V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 
ranges from 4.4-6.5 A. 

8. (Amended) A method of inhibiting at least one PTPase selected from 

r 

the group consisting of Protein Tyrosine Phosphatase 1 B (PTP1 B), T-Cell 
Protein Tyrosine Phosphatase and other PTPases that are structurally 
similar to PTP1 B comprising exposing said PTPase to a compound that 
fits spatially into the active site of said PTPase and the vicinity therof, 
said compound comprising: 

I. an oxalylamide which forms a salt bridge to the guanidinium group 
of arginine 221 and interacts with a hydrogen atom donated by the 
amide nitrogens of arginine 221 and glycine 220 such that the 
distance between the centroid of the carboxylic acid group of said 
oxalylamide group and (I) the centroid of said guanidinium group 
ranges from 3.50-4.20 A, (II) said arginine 221 amide nitrogen ranges 
from 3.5-4.2 A and the distance between the amide carbonyl group 
of said oxalylamide group and the said glycine 220 amide nitrogen 
ranges 'from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 

\ 
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wherein said acid or isostere group forms a salt bridge to the side 
chain amino group of lysine 1 20 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said lysine 120 ranges from 3.4-4.1 A; and- 

• y 

III. a hydrophobic group that interacts with the aromatic ring of tyrosine' 
46 wherein the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and at least one of the features IV and V: 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; or 
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V. a hydrophobic group that interacts with the imidazole ring of histidine 
" 182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 
ranges from 4.4-6.5 A. 



28. (Amended) The method of claim 1 wherein said compound is 
of the Formula lV) '.' ^ 

29. (Amended) The method of any one of claims 1 to 1 0 wherein said 
exposing step is effected by administering said compound to a mammal in need of 
said inhibition. 

30. (Amended) The method of claim 29, wherein said mammal has a 
disease selected from the group consisting of autoimmune diseases, acute and 

chronic inflammation, osteoporosis, cancers', type I diabetes, type II diabetes, and 

■ ■ \V. y . 

obesity. 



Please crad new claim 31 as follows. 



-31 . The method of claim 29 wherein said mammal' is a human.- - 
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